Label i ng Qui dance
(Revi sed 3/91)

HEPARI N SCDI UM | NDECTI QN, USP

DESCRI PTI ON

Heparin is a heterogenous group of straight-chain anioni C
mucopol ysacchari des, called gl ycosam nogl ycans havi ng anti co agul ant
proper ties. Al though others nay be present, the main sugar S

occurring in heparin are: (1) o L-iduronic acid 2-sulfate, (2) 2-
deoxy- 2- sul f am no- o -D-glucose 6-sulfate, (3) R -Dglucuroni C
acid, (4) 2-acetam do-2-deoxy- o -D-glucose, and (5 o -L-iduronic
acid. These sugars are present in decreasing amounts, usually in

the order (2) > (1) >(4) > (3) > (5, and are joined by gly cosidic
i nkages, formng pol yners of varying sizes. Heparin is strongly
acidic because of its content of covalently l|inked sulfate an d
carboxylic acid groups. In heparin sodium the acidic protons of

the sulfate units are partially replaced by sodium ions. Th e
structural formula (representative subunits) of Heparin Sodiumis

as foll ows:

Heparin Sodium Injection, USP is a sterile solution of hepari n
sodiumderived fromaninal tis sues (indicate the organ and species
fromwhich it is derived; i.e., porcine intestinal nmucosa, bovine
lung tissue), standardized for anticoagul ant activity. It i s to be
adm nistered by intravenous or deep subcutaneous routes. Th e

potency is determned by a biological assay using a USP reference
standard based on wunits of heparin activity per mlligram
(Include the sanme qualitative and/or quantitative ingredien t
information as required by regulati on 201.100 (b) for |abels).

CLI Nl CAL PHARVACOLOGY

Heparin inhibits reactions that lead to the clotting of blood and
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the formation of fibrin clots both invitro and in vivo. Heparin
acts at multiple sites in the normal coagul ation system  Snal I
amount s of heparin in conbination with antithronbin 11l (hepari n
cofactor) can inhibit thronbosis by inactivating activated Factor
X and inhibiting the conversion of prothronbin to thronbin. Gnce
active thronbosis has devel oped, larger anounts of heparin ca n

inhibit further coagul ation by inactivating thronbin and pre venti ng

the conversion of fibrinogent o fibrin. Heparin also prevents the

formation of a stable fibrin clot by inhibiting the activation of
the fibrin-stabilizing factor.

Bleeding tinme is usually unaffected by heparin. dotting tine is
prol onged by full therapeutic doses of heparin; in nost cases, it
is not neasurably affected by | ow doses of heparin.

Peak plasnma | evels of heparin are achieved 2 to 4 hours foll ow ng
subcut aneous admnistration, although there are considerabl
i ndi vi dual vari ations. Loglinear plots of heparin plasm
concentrations wth tine, for a wide range of dose levels, ar
i near which suggest the absence of zero order processes. Live
and t he reticul o-endothelial system are the sites o
bi ot r ansf or mat i on. The biphasic elimnation curve, a rapidl
declining alpha phase (t ;,, = 10 mn.), and after the age of 40
sl ower beta phase, indicates uptake in organs. The absence of a
relationship between anticoagulant half-life and concentratio
half-l1ife may reflect factors such as protein binding of heparin.
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Heparin does not have fibrinolytic activity; therefore, it w il not

| yse existing clots.
| NDI CATI ONS AND USAGE

Heparin sodiuminjectionis in dicated for anticoagul ant therapy in
prophyl axi s and treatnment of venous thronbosis and its extension;
in | owdose reginen for prevention of postoperative deep venou
thronbosis and pulnonary enbolism in patients undergoing najo
abdom no-thoracic surgery who are at risk of developin
thronboenbolic disease (see DOSAGE AND ADM N STRATIQN); fo
prophylaxis and treatnment of pulnmonary enbolism in atria
fibril lation with enbolization; for diagnosis and treatnment o
acute and chronic consunptive coagul opathies (dissemnate

i ntravascul ar coagul ation); fo r prevention of clotting in arteria
and cardiac surgery; and for prophylaxis and treatnment o
peri pheral arterial enbolism

Hepari n nmay also be enployed as an anticoagulant in bloo
transfusi ons, extracorporeal ¢ irculation, dialysis procedures, and
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in blood sanples for |aboratory purposes.

CONTRAI NDI CATI ONS

Heparin sodi um shoul d not be used in patients:

- with severe thronbocytopeni a;

- in whomsuitabl e blood-coagu lation tests - e.g., the whol e-bl ood
clotting tine, partial thronboplastin tinme, etc. - cannot be
performed at appropriate intervals (this contraindication refers
to full-dose heparin; there is usually no need to nonitor
coagul ation paranmeters in patients receiving | owdose heparin);

- with an uncontrol | abl e active bl eeding state (see WARN N&S) ,
except when this is due to dissem nated intravascul ar
coagul ati on.

WARNI NGS
Heparin is not intended for intranuscul ar use.
Hypersensitivity

Patients with docunented hypersensitivity to heparin should b e
given the drug only in clearly life-threatening situations.

Henor r hage
Hemorrhage can occur at virtually any site in patients receivin g
heparin. An unexplained fall in hematocrit, fall in bloo d

pressure, or any other unexpl ai ned synptom should | ead to serious
consi deration of a henorrhagic event.

Heparin sodium should be used with extrene caution in diseas e
states in which there is increased danger of henorrhage. Sone of
the conditions in which increased danger of henorrhage exist are:

Cardi ovascul ar - Subacute bacterial endocarditis. Sever e
hyper t ensi on.

Surgical - During and immedi ately following (a) spinal ta p
or spinal anesthesia or (b) major surgery
especially involving the brain, spinal cord, o r
eye.

Hematologic - Conditions associated with increased bl eedi ng
t endenci es, such as henophili a,
t hr onbocyt openi a, and sone vascul ar pur pur as.
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Gastrointestinal - Ucerative lesions and continuous tub e
drai nage of the stomach or snall

i ntesti ne.

G her - Menstruation, liver disease with inpaired
henost asi s.

Coagul ation Testing

When heparin sodium is admnistered in therapeutic anounts, i t
dosage shoul d be regul ated by frequent bl ood-coagul ation tes ts. |If
the coagul ation test is unduly prolonged of if henorrhage occurs,
hepari n sodi um shoul d be di scontinued pronptly (see OVERDOSACE).

Thr onbocyt openi a

Thr onbocyt openi a has been reported to occur in patients receiving

heparin wth a reported incidence of 0 to 30% M I d
t hr onbocyt openi a (count greater than 100,000 nm 3% may renmain stable

or reverse even if heparin is continued. However, thronbocy t openi a
of any degree should be nonitored closely. If the count fall S

bel ow 100,000/ mMm?® or if recurrent thronbosis develops (se e
PRECAUTI ONS; Wiite-clot Syndrone), the heparin product should b e
di scont i nued. If continued heparin therapy 1is essential :
admnistration of heparin froma different organ source can b e
reinstituted with caution.

PRECAUTI ONS
Ceneral

Wi te-cl ot Syndrone

It has been reported that patients on heparin nmay devel op ne w
thronbus formation in associat ion with thronbocytopenia, resulting
fromirreversible aggregation of platelets induced by heparin, the
so-called "white-clot syndrone”. The process nmay |ead to sever

t hronboenbolic conplications |ike skin necrosis, gangrene of th
extremties that may lead to anputation, nyocardial infarction :
pul ronary enbol i sm stroke, and possibly death. Therefore, hepari n
admnistration should be pronptly discontinued if a patien t
devel ops new t hronbosis in association w th thronbocytopeni a.

e
e

Hepari n Resi stance
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| ncreased resistance to heparin is frequently encountered in fever,
t hr onbosi s, t hr onbophl ebi ti s, i nfections wth thronbosin g

tendencies, nyocardial infarction, cancer and in postsurgica I
patients.

| ncreased R sk in O der Wnen
A hi gher incidence of bl eeding has been reported in wonen over 60
years of age.

Laboratory Tests

Periodic platelet counts, hematocrits, and tests for occult bl ood

in stool are reconmmended during the entire course of hepari n
therapy, regardless of the rou te of admnistration (see DOSAGE AND
ADM NI STRATI ON) .

Drug Interactions:

Oral Anticoagul ants

Heparin sodium nmay prolong the one-stage prothronbin tine
Therefore, when heparin sodium is given with dicunarol or warfarin
sodium a period of at least 5 hours after the last intravenou
dose or 24 hours after the |ast subcutaneous dose should el aps
before blood is drawn if a valid prothronbin tine is to b e
obt ai ned.

D Wn

Platelet Inhibitors
Drugs such as acetylsalicylic acid, dextran, phenyl butazone :

i buprofen, indonethacin, dipyridanole, hydroxychloroquine, an d
others that interfere with pl atel et-aggregation reactions (t he main
henostati c def ense of heparini zed patients) may induce bl eed ing and

shoul d be used with caution in patients receiving heparin sodi um
O her Interactions

Dgitalis, tetracyclines, nicotine, or antihistamnes may pa rtially
counteract the anticoagul ant action of heparin sodi um

I ntravenous nitroglycerin adm nistered to heparinized patients nmay

result in a decrease of the partial thronboplastin tine wt h
subsequent rebound effect upon discontinuation of nitroglycerin
Careful nonitoring of partial thronboplastin tine and adj ust nment of

hepari n dosage are recommended during coadm ni stration of heparin
and i ntravenous nitroglycerin.

When clinical circunstances require reversal of heparinization :
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consult the | abeling of Protamne Sulfate Injection, USP.

Drug/ Laboratory Test |Interactions

Hyper am not r ansf erasem a

Significant elevations of amnotransferase (SGOT [ S AST| and SGPT

[S ALT]) levels have occurred in a high percentage of patien ts (and
heal t hy subj ect s) who have received hepari n. Sinc e
am notransferase determnations are inportant in the differential

di agnosis of nyocardial infarction, liver disease, and pul nonar y

enbol i, rises that mght be caused by drugs (like heparin) shoul d
be interpreted with caution.

Carci nogensi s, Mitagenesis, Inpairnent of Fertility

No long-term studies in aninmals have been perforned to eval uat e
carci nogenic potential of heparin. Al so, no reproduction studies

in ani mal s have been perforned concerni ng nmutagenesis or inp ai r nent
of fertility.

Pr egnancy

Teratogenic Effects - Pregnancy Category C.

Ani mal reproduction studies have not been conducted with hepari n
sodi um It is also not known whether heparin sodium can caus e
fetal harm when admnistered to a pregnant wonman or can affec t
reproduction capacity. Heparin sodium should be given to a

pregnant worman only if clearly needed.
Nont er at ogeni ¢ Ef f ect s:
Heparin does not cross the placental barrier.

Nur si ng Mot hers
Heparin is not excreted in human mlKk.

Pedi atric Use
See DOSAGE AND ADM NI STRATI O\

ADVERSE REACTI ONS
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Henor r hage

Henorrhage is the chief conplication that may result from heparin
therapy (see WARNINGS). An overly prolonged clotting tinme o r mnor
bl eedi ng during therapy can usually be controlled by w thdraw n g
the drug (see OVERDOSACGE). It should be appreciated tha t
gastrointestinal or urinary-tract bleeding during anticoagulan t
therapy may indicate the presence of an underlying occult |esion.

Bl eedi ng can occur at any site but certain specific henorrhagi C
conplications nmay be difficult to detect:

a. Adr enal henorrhage, wth resultant acute adrena |
i nsuf ficiency, has occurred during anticoagulant therapy .
Theref ore, such treatnent should be discontinued in patients wh o]
develop signs and synptons of acute adrenal henorrhage an d
insufficiency. Initiation of corrective therapy should not depend
on | aboratory confirmation of t he diagnosis, since any delay in an
acute situation may result in the patient's death

b. Qvarian (corpus |luteun) henorr hage devel oped i n a nunber
of wonen of reproductive age receiving short- or long-ter m

anticoagul ant therapy. This ¢ onplication, if unrecogni zed, may be
fatal .
C. Ret roperi t oneal henorrhage.

Local Irritation

Local irritation, erythena, m |d pain, hematona, or ul ceration nay
fol | ow deep, subcutaneous (intrafat) injection of heparin sodi um
These conplications are much nore common after intramuscul ar use,
and such use is not recomrended.

Hypersensitivity

Ceneral i zed hypersensitivity reactions have been reported, wt h
chills, fever, and urticaria a s the nost usual manifestations, and
asthna, rhinitis, lacrimation, headache, nausea and vomting, and
anaphyl actoid reactions, including shock, occurring nore rarely
Itching and burning, especially on the plantar side of the feet :
may occur

Thr onbocyt openi a has been reported to occur in patients receiving
hepari n with a reported incidence of 0 to 30% Wile often ml d
and of no obvious clinical sig nificance, such thronbocytopenia can
be acconpani ed by severe thronboenbolic conplications, such as skin
necrosi s, gangrene of the extr emties that nay | ead to anputati on,
nyocardi al infarction, pulnonary enbolism stroke, and possibl y
death. (See WARNI NGS and PRECAUTI ONS) .
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Certain episodes of painful, ischemc and cyanosed |inbs have i n
the past been attributed to allergic vasospastic reactions :
Wether these are, in fact, identical to the thronbocytopenia -
associ ated conplications remains to be determ ned.

M scel | aneous

Csteoporosis following long-termadmnistration of high doses o f

hepari n, cutaneous necrosis after systemc admnistration :
suppressi on of al dosterone synthesis, del ayed transi ent al opeci a,
priapism and rebound hyperlipema on discontinuation of hepari n

sodi um have al so been reported.

Significant el evations of amnotransferase (SGOT [ S AST| and SGPT
[S ALT]) levels have occurred in a high percentage of patien ts (and
heal t hy subj ects) who have received heparin.

OVERDGOSAGE
t ons

Bleeding is the chief sign of heparin overdosage. Nosebl eeds :
blood in urine, or tarry stools nay be noted as the first sign of

bl eeding. Easy bruising or pe techial formati ons may precede frank
bl eedi ng.

Treatnent - Neutralization of Heparin Effect

Wen clinical circunstances (bleeding) require reversal o f
heparini zation, protamne sulfate (1% solution) by slow infusio n
will neutr alize heparin sodium No nore than 50 ng should be
admnistered, very slowy, in any 10-mnute period. Each ng o f
protamne sulfate neutralizes approxinately 100 USP heparin units.

The anount of protamne requir ed decreases over tine as heparinis

nmet abo | i zed. Al though the netabolism of heparin is conplex, i t

may, for the purpose of choosing a protam ne dose, be assuned t o]
have a half-life of about 1/2 hour after intravenous injection.

Admni stration of protamne sulfate can cause severe hypotensiv e
and anaphyl actoid reactions. Because fatal reactions, ofte n
resenbling anaphylaxis, have been reported, the drug should b e
given only when resuscitation techniques and treatnent o f

anaphyl act oi d shock are readily avail abl e.

For additional information consult the labeling of Protamn e
Sul fate I njection, USP products.
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DCSAGE AND ADM NI STRATI ON

Par ent er al drug products should be inspected visually fo
particulate matter and discoloration prior to admnistration :
whenever solution and containe r permt. Slight discoloration does
not alter potency.

-

When heparin is added to an infusion solution for continuou S
intravenous admnistration, the container should be inverted a t
least six tinmes to insure adequate m xing and prevent pooling o f
the heparin in the solution.

Heparin sodiumis not effective by oral admnistrati on and shoul d

be given by intermttent intravenous injection, intravenou S
i nfusi on, or deep, subcutaneous (intrafat, i.e., above the ilia C
crest or abdomnal fat |ayer)injection. The intranmuscul ar r oute of

adm ni stration should be avoi ded because of the freguent occ urrence
of hematonm at the injection site.

The dosage of heparin sodi um shoul d be adjusted according to th e
patient's coagulation-test results. When heparin is given b y
cont i nuous intravenous infusion, the coagulation tine should b e
det ermned approximately every 4 hours in the early stages o f
treatnent. Wen the drug is admnistered intermttently b y
i ntravenous injection, coagul ation tests shoul d be perforned bef ore
each injection during the early stages of treatnent and a t
appropriate intervals thereafter. Dosage is considered adequat e
when the activated partial thronboplastintinme (APTT) is 1.5 to 2

times normal or when the whole-blood clotting tine is elevate d
approximately 2.5 to 3 tines the control value. After deep :
subcutaneous (intrafat) injections, tests for adequacy of dosag e
are best performed on sanples drawn 4 to 6 hours after th e
i nj ections.

Periodic platelet counts, hematocrits, and tests for occult bl ood
in stool are recommended during the entire course of hepari n
t herapy, regardless of the route of admnistration.

Gonverting To Gal Anticoagul ant

Wen an oral anticoagul ant of the counarin or simlar type i s to be
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begun in patients already receiving heparin sodium baseline an
subsequent tests of prothronbin activity nust be determ ned at
tine when heparin activity is too low to affect the prothronbi
time. This is about 5 hours after the last 1V bolus and 24 hours

after the last subcutaneous dose. If continuous 1V hepar
infusion is used, prothronbin tine can usually be nmeasured at any
tine. In converting from heparin to an oral anticoagulant, th

dose of the oral anticoagul ant shoul d be the usual initial anount,
and thereafter prothronbin tinme should be determned at the usual
intervals. To ensure continuous anticoagulation, it is advisable
to continue full heparin therapy for several days after th
prothr onbin tine has reached the therapeutic range. Hepar i

t herapy may then be di scontinued w thout tapering.

Therapeutic Anticoagul ant Effect Wth Full -Dose Heparin

Al though dosage nust be adjusted for the individual patien
according to the results of suitable laboratory tests, th
fol |l owi ng dosage schedul es may be used as gui del i nes:

Met hod of Recommended Dose
Adm ni stration Fr equency [based on 150 I b
(68 kg) patient]

10
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Deep, Subcut aneous
(Intrafat)
| nj ection

Adifferent site
shoul d be used for
each injection to
prevent the

devel opnent of
massi ve henat ona.

Initial Dose

LABELI NG GU DANCE
(REV. 3/91)

5,000 units by 1V
injection foll owed
by 10, 000- 20, 000

units of a concen-

trated sol ution
subcut aneousl y

Every 8 hours

8, 000- 10, 000 units

of a concentrat ed
sol ution
(or)
Every 12 hours 15, 000- 20, 000 units
of a concentr at ed

sol ution

Intermttent,
| nt r avenous
| nj ection

Initial Dose

10,000 units, either
undi luted or in 50
or 100 nL of 0.9%
Sodi um Chl ori de
| nj ection, USP

Every 4 to 6 hours

5, 000- 10, 000 units
either undiluted or

in 50-100 nL of

0. 9% Sodi um
Chl oride Injection,
usP

| nt r avenous
| nf usi on

Initial Dose

5,000 units by I.W
i njection

Cont i nuous

20, 000- 40, 000 units/
24 hrs in 1,000 nL o f
0. 9% Sodi um Chl ori de

| nj ecti on,

solution) for
i nf usi on.

USP (or
in any conpati bl e
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Pedi atric Use

Fol | ow recomrendati ons of appropriate pediatric reference texts
In general, the follow ng dosage schedule nay be used as
gui del i ne:

Initial Dose: 50 units/kg (I.V. drip)

Mai nt enance Dose: 100 units/kg (I.V. drip) every four hours, o
20, 000 units/ m?2/ 24 hours continuously.

Surgery of the Heart and Bl ood Vessel s

Pati ents undergoing total body perfusion for open-heart surger
should receive an initial dose of not less than 150 units o

heparin sodi um per kil ogram of body weight. Frequently, a dose of
300 units of heparin sodi umper kilogramof body weight is u sed for
procedures estinated to last |ess than 60 mnutes; or 400 un its per

kilogramfor those estimated to | ast | onger than 60 m nutes.

Low Dose Prophyl axi s of Postoperative Thronboenbolism

A nunber of well-controlled cIl inical trials have denonstrated that

| ow dose heparin prophylaxis, given just prior to and afte
surgery, wll reduce the incidence of postoperative deep-vei

thronbosis in the legs (neasur ed by the 1-125 fibrinogen techni que

and venography) and of clinical pulnonary enbolism The nos

w del y used dosage has been 5, 000 units 2 hours before surgery and
5000 units every 8 to 12 hour s thereafter for 7 days or until the

patient is fully anbul atory, whichever is longer. The heparin is
gi ven by deep, subcutaneous in jection in the armor abdomen wth
fine needle (25 to 26 gauge) to mnimze tissue trauna.

concentrated solution of heparin sodium is recommended. Suc
pr ophyl axis should be reserved for patients over 40 undergoin
maj or surgery. Patients with bleeding disorders, those havin
neur osur gery, spinal anesthesia, eye surgery, or potentiall
sangui neous operations should be excluded, as well as patient
receiving oral anticoagulants or platelet-active drugs (se
WARNINGS). The val ue of such prophylaxis in hip surgery has no
been established. The possibility of increased bleeding durin
surgery or postoperatively should be borne in mnd. If suc

a

bl eedi ng occurs, discontinuanc e of heparin and neutralization wth

protamine sulfate is advisable. If <clinical evidence o
t hronboenbol i sm develops despite |owdose prophylaxis, ful
therapeutic doses of anticoagulants should be given unles
contrai ndi cat ed. Al patients should be screened prior t

12
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heparinization to rule out bleeding disorders, and nonitorin g
shoul d be performed with appropriate coagul ation tests just prior

to surgery. Coagul ation-test values should be normal or onl y
slightly elevated. There is usually no need for daily nonitoring

of the effect of |owdose heparin in patients with norma I
coagul ati on paranet ers.

Extracorporeal D alysis Use

Fol | ow equi prrent manufacturer's operating directions carefully.

Bl ood Tr ansf usi on

Addition of 400 to 600 USP units per 100 nL of whole blood :
Usual I y, 7500 USP units of heparin sodiumare added to 100 niL o f
0.9% SodiumChloride Injection , USP (or 75,000 USP units per 1,000
nm. of 0.9% Sodi um Chl oride Injection, USP) and m xed, and fr omthis
sterile solution, 6 to 8 nL is added per 100 nL of whol e bl ood.

Laboratory Sanpl es

Addition of 70 to 150 units of heparin sodium per 10 to 20 m L
sanpl e of whole blood is usually enpl oyed to prevent coagul a tion of
the sanple. Leukocyte counts should be perforned on heparinize d
bl ood within two hours after a ddition of the heparin. Heparinized

bl ood should not be used for i soagglutinin, conplenment, erthrocyte
fragility tests, or platelet counts.

HOW SUPPLI ED

I nclude the information on the avail able dosage forns to which the
| abel i ng applies and for which the manufacturer or distributor is
responsi bl e. Include the potency in wunits per nL for al
containers over 1 nL. Unit-dose containers holding 1 nL or |les
may be labeled to indicate the total unit-dose volume. Describ
the container (ampul, vial or syringe); include the volune an
other appropriate information to facilitate identification of the
dosage forns, and National Drug code.

oownw—
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